R M, a man aged 55 History: At age 44 first noticed gradual development of nodules under the skin in the palms of both hands. These deposits persisted and enlarged in both hands, especially on the right, to give yellow-white masses showing through the skin, which was stretched over them. These masses appeared along the front of the right wrist and in the fingertips as well as in the palm ( Fig 1A) .
Aged about 53 he found that the skin over the nodules was easily damaged and broken in everyday use. The ulcerated skin usually discharged sand-coloured matter like toothpaste. Such ulcers usually became heavily infected but settled quickly with antibiotic treatment and rest. Fig 1B  shows such an ulceration at the tip of the right index finger. This healed well but led to some loss of the pulp of the finger (Fig IA is taken some months after Fig IB) .
On examination: We were first asked to see him when he was 54 with a painful ulcer over the right knee cap, which was discharging pus and sandy paste. There was an effusion in the right knee as well. At first I thought he had common or garden tophoceous urate gout with goniagra on the right. Indeed, he came armed with pamphlets about Zyloric to see if we could recommend this for him.
Material from the paste from the ulcer and synovial fluid from the right knee were, however, both quite free of urate crystals, and the serum uric acid was well within the normal range as had been found three years before.
Thereafter, a diagnosis of urate gout became increasingly unlikely. There was little suggestion that he had ever had a convincing attack of acute gout. In spite of large tophi in his hands, there were none about his ears, both his feet were normal and free of tophi, and there was no gout in his family. Apart from the tophi, examination showed a raised blood pressure of 180/120, but no other abnormality. In particular there were no telangiectasia about his face.
Investigation: Radiographs of both hands and the right knee showed many calcified masses, usually roughly spherical and often running together as an irregular mass as shown in Fig 2. In the tip of 'Present address: Department of Rheumatology, Ipswich Hospital, Anglesea Road. Ipswich IPI 3PY the left thumb (Fig 3) smaller calcified masses are seen more like those found in systemic sclerosis, while at the base of the thumb a sheet calcification is seen running along, possibly in the deep fascial plane. Apart from these masses, the bones and joints were all normal radiographically.
Other investigations including the ESR, hemoglobin, white cell and platelet count, serum urea, electrolytes, creatinine, alkaline phosphatase, cholesterol, triglycerides, calcium, inorganic phosphate and a repeated uric acid, liver function tests and lipoprotein electrophoresis were normal. Normal values were also found for 24 hour excretion of uric acid urea and catecholamines. Calcium excretion remains to be estimated. Creatinine clearance was slightly reduced at 69 ml/min. Further attempts to analyse the paste from the patient were unhelpful, until Dr Harry Currey arranged for an X-ray diffraction analysis which showed hydroxyapatite, the complex crystalline form of calcium and phosphate found in normal bone.
Comment
There is then little doubt that this patient has an unusual form of calcinosis, very like tophaceous gout at first sight. The word tophus is derived from the ancient word 'tufa', which was used to describe any porous stone, like pumice for example, made from dust-like chalky or sandy particles. It may therefore be correct to refer to the deposits in this patient as tophi, although by present day convention tophi are usually those seen in urate gout. Soft tissue calcification where the tissues are thought to be at fault is known as dystrophic calcification, as opposed to metastatic calcification where the tissue fluids are thought to be at fault.
Unexplained soft tissue calcification is known as calcinosis, and for descriptive purposes divided into three groups (Nordin 1973):
(1) Calcinosis circumscripta: Small nodules seen at the fingertips and along extensor joint aspects in systemic sclerosis, and dermatomyositis.
(2) Calcinosis universalis: A progressive and often fatal calcification involving fascia, bone and tendon as well.
(3) Calcinosis tumoralis: Massive cystic lesions seen around the buttocks and sometimes elbows in natives of Africa and possibly related to their sleeping on hard ground.
The lesions seen in this patient therefore do not fit into any of these three groups. There was nothing to suggest systemic sclerosis. From our own enquiries amongst colleagues it appears that calcinosis such as seen in this man is very rare, and unexplained as yet.
Recently attempts to find methods of treatment for such soft tissue calcification using diphosphonates are being made, notably by Russell & Smith (1973) in Oxford. Diphosphonates are compounds related to pyrophosphate and to the condensed phosphates which are used as water softeners.
The concentrations of the calcium and phosphate ions in normal tissue fluid are too low to allow spontaneous precipitation. To allow calcification in normal bone and teeth it seems that collagen fibres carry many nuclei on which calcium and phosphate crystalize, to give in time the final complex form known as hydroxyapatite. To prevent the calcification of collagen throughout the body, pyrophosphates are present:
OH OH l O= P -0-P =0
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These compounds prevent the calcification of normal collagen, both by preventing spontaneous precipitation from solution, and also by binding tightly to the surface of crystal nuclei on collagen when they contain only a few molecules of calcium and phosphate, thus preventing any further growth of the crystal.
This effect of the pyrophosphates is countered locally in bone by the pyrophosphatase enzymes, of which alkaline phosphatase, made by the osteoblast, is an example.
Pyrophosphate is not absorbed when swallowed, and is also too labile in vivo to have any significant effect experimentally, so that the related compounds known as diphosphonates are being investigated.
The diphosphonate ethane-hydroxy-diphosphonate (EHDP):
OH CH3 OH O= P -C -P=0 OH OH OH is absorbed when swallowed and is broken down slowly in the tissues. Calcification of bone can be prevented experimentally although osteoid continues to form quite normally, except that it is not calcified.
In some patients where soft tissue calcification has been removed at operation it is now claimed that with EHDP treatment reappearance of fresh soft tissue calcification is prevented. It is also suggested that diphosphonates may be useful in preventing the soft tissue calcification that occasionally follows arthroplasty of the hip-joint. A brief review was given of some of the literature published in the field of rehabilitation of head injuries, and the paucity of information regarding assessment was stressed. Figures provided by previous workers and by the Hospital Inpatient Survey of 1971 suggest that there will be about 1000-2000 new patients with severe head injury and prolonged disability each year. A brief description of the methods of assessment used at the Joint Services Medical Rehabilitation Unit at Chessington was given and 3 illustrative case histories recorded (Evans et al. 1974 
